Introduction
Leaf gas-exchange has long been shown to be sensitive to changes in the water vapor mole fraction difference between the leaf and the air (Aw ) (Sandford and Jarvis, 1986; Schulze, 1986) . It has been proposed (Guehl and Aussenac, 1987; Grieu et al., 1988) that decreasing C0 2 assimilation in response to increasing Aw is not only due to stomatal closure, but could be, at least partially, a consequence of altered mesophyll photosynthetic capacity. However, that interpretation is not consensual (Terashima et al., 1988 (Ci) were calculated from the gasexchange data using classical equations (see Guehl and Aussenac, 1987) . Prior to dw being increased, the short-term response of gasexchange to increasing ambient C0 2 concentration (C a ) was assessed, and the corresponding A(Ci) functions were determined, thus allowing the analysis of C0 2 assimilation in terms of mesophyll photosynthetic capacity (demand function, see Fig. 1 ) and diffusional limitation of C0 2 supply to the chloroplasts (supply function). The A(CiJ functions were also used to determine the marginal water cost of C0 2 assimilation (DEJDA) (Guehl and Aussenac, 1987) and to examine the gas-exchange regulation with respect to the optimization theory of Cowan and Farquhar (1977) .
Results and Discussion
Increasing Aw resulted in markedly lowered A (Fig. 1 a) and g s (Fig. 1 b) in seedlings of Abies nordmanniana. Stomatal closure was efficient enough for the E (dw) response to exhibit a maximum at about Aw = 12 Pa-kPa-1 (Fig. 1c) , thus supporting the postulate (Schulze, 1986) that alterations of leaf water status are not involved in the responses of A and g s to A w Analyzing the data in an A vs Ci graph (Fig. 1d, closed symbols) showed, as had already been found for other coniferous species (Guehl and Aussenac, 1987; Grieu et aL, 1988) (Terashima et al., 1988) , was shown in the second phase of the experiment in which Aw was returned near its initial low level. During that phase, A recovered partially, with the data points remaining approximately on the same supply function (Fig. 1d, open symbols) , thus indicating that the recovery of A was almost fully accounted for by a recovery of mesophyll photosynthesis. Fig. 2 (Fig. 4) and, furthermore, (Cowan and Farquhar, 1977) . In A. nordmanniana and A. alba, E/A and 818A were higher and optimization was not achieved. These results are in good agreement with the growth performances of the studied species in southern France.
